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mm^^ mmm 

S 1^:9- 2: S i O ^\zmit^^nLt=.m.\ZX 35~55mol%. B^^^B 

20 ^\zmitm^m-ht^m\zx 1 5—3 5 mo 1%. 7. D.m.^^z no\zmit^ 

iK^LfeliltCX 5-2 Omo 1 %, B a.^-aXX\%Sv^^^^ BaO;&V^LS 
r OfC^-ffci^^^LitlltCT-^tf-eO, 5-2 0 mo 1 ^ t IC, 

T' 1 0 — 1 5mo 1 %®^H-^'^/g-rsr i:$:#^t-rSXA-^?' y/-^^^^ 
^t%mW. L T^^-a-^-^tf S: NR20, K g O ^c^'^^:%glB b K^:^'® 

^;V^^»NK20i: LT, NK2O/NR20*^O. 4-0. 8 }C^M$ tlT V^ 5 st^ 

iZMit!^MM-Vt^m^(D^U=E/V^m&^NR20. L i lC^>ffc%^^ b L i 
^^(D^;V'^mAt:NU20tl.XNLi20XNR20i!j^O. 2 — 0. 5{C^M$tlT 

03, zn^znoiz^ti^nmtmm^Lt^m'^(D'^m'^jv^m&^N (B203+ 

ZnO) i:L.. T;1':*U±S^M^^RE it^tdV. R«Ba, Mg, Ca^t^S 
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'eti'etimt%mMvr=.m^<D^ti=^)v^mM^N (ro+r2o) ^lt, n (b203 

+ZnO) /N (R0+R20) *U . 5 — 3. 0 {Cgi^^ tlT V^S^^^S 1 5& L 3 © V^ 

S:, Zn^4MiZnO. Ba^rJ^ttBaO, S r S r O IC^tl-Ttl^^Li^ 

m^LfcMlCT. -^tM?8~3 Omo 1 %®^H-e-g-;tt--S»^]S 1 V^ L 4 0 

[ft^:^6] tfriBJil^Mtt, Zr, Ti, Mg. Bi, S n, SbJRtKP 
® iaX(i2ilJg^±(D^4^§:, ZrliZrOgfC, TiliTiOglC, M g KM 
gOtC, BittBigOgfC, SnliSnOgJC. S b S b g O ^ IC, P«P 

2O 5^c-etl^tl^'ft#Jml£bfcffi^cT-^tf-^?o. 5-5 mo i%®^ht-^^ 

Agp n mm^i^^M. t<Dmr'mm't^:itizj:i)m^^n^ mmm.tfimiif' 2 

0 OMQJ£^J:T^Sffi^:Sl ;&v^b6©v^•rtlA^l]S{CSH«(3D>;A-^:;f^^„ 
ICT 8 5-9 8mo 1 S T;i/^ -^^jmi^MJ^-e^^^tlT^ »J, 

iaiBJKi^Mtt, 2 0-3 5 ox:(DummmiziB\'f^mmmmm<D^m(7)mm 

mmtiK 5 0X10 ~ "^/r- 8 5X10 ~ '^/1C-efe-g>M*]^l >&V\L 7®V^ 
Ca*:^9] ttfgHJfflSmM®|JC'ft:,^.*^6 0 0-7 0 0°CT'feS»*]Sl;S;V^ 

L 8 ® v^•r4^;&^ 1 mizmmoy^/t- ^ ^\ 

[0 0 0 1] 
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[0 0 0 2] 

x-mm^m-r^:iinz^ mmmmt^ji:i^mmt<Dmizmm^nt=.^^y^ 

izik'^^^ii^^-r^z.t.t.t^^. 

[0 0 0 3] 

^(Dfz.^^ -'m.\z^m^nx\^^UiL/xjE(Dy.f^-^'f^ 

A^?^fife$tiTv>§o mij. mmmit. mm^if^mm-^^mithxmm^mitLtc.^) 

[0 0 0 4] 

tf3^A(DY'\>o^m^hxmit.^.^{&.y^-^fc^fT^mi§Li$'y7.?k(omm-k'mm 
hx^r^ttK mmumizM-t^mMmmmmxis^^)^-D$>^75:^xit. pb 

^':^^^Miizmm^n^ ^m:^mmzis\fsx it. mmy^^-^^^^'ifiz^^mm^ 
t(Di^m^mi^'^nx\>^^o 

[0 0 0 5] 
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Uizi3\>^x^vmm^<Dmtir^mmii)^iE^mtfjt^. 

[0 0 0 6] 

^ij'^^S^ L i e) il f <5 
^^<D X 7\° - y y ^ *6^^m^(C V^ T ^^r^^ l^-r S r i: {C J; S 

;i':i7u^»^^tt, ^mmf}^m:^^tii^izmm(Dmmmm^^T^'ii:. my^ 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

[ilSS:«?^«t-r-5?^«b®^^S:t^#M • ^^] 
P bfig^^©-g■«:^,^P b ommiZX 1 m o 1 %Jg<T^l$ti, 
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S im^^S i O 2^lzm^tmmW-hrcmiZX 3 5—5 Smo l %, B^lB-^B 
2 O3 {C^ffc^^BLfeffitCT 1 5 — 3 5 mo 1%, Z n^^^ ^ Z n O {C^-ffc^J 
m^Ufc^itlCT 5 — 2 Omo 1 %, B a J^nXXlt S r BaOJ&V^LS 

T oizmit^mMvr^mizx^tiX'O. 5 — 20 mo i%-^^-r-5i:^t;jc, 

5: Li 2 OtC^tl^^n^ft^m^LifcfllJCT, ^tl^® 1 SXl* 2ffijgt±$:-a-ft 

T'lo-ismo i%commx^m-t^:it^!^mt-t^. 

[0 0 10] 

4f<Z)-^W«Z)^P b o^»lcT 1. Omo l%je^Ti:t--5:ii:S:tfriii:i--& (Jg^T 

„ ^fe, P b(Z)-g-/t*ttM* L<1±0. lmol%je^T, i: L<tt^®6!; 
[0 0 11] 

Axj^nu^ (mmvfm) (D:fy^^7.^ji(D^r^mu-t^t^^iz^ ±mnm(Dmm 
t>mm-^nx\>^^. 'ijt^(Dmmiz^^^xit. Fh^^i}mm<Dmmw(Dmw}mz 
mLxmmtji^m^^r=.hx^^r=LibK ^mmommmmxit. mm^<Dmm^m 
^(Dr^i^izrjv:fyv±mm.^^^m^'&^-o. s i ^i»(D^mM<Dmm^±m(D 
^z)izm&-t^:it.x. -mmmm.m^mu-t^:r.tf)^x^^. nm^(Dr 

s= rjv:^v^mm^^±mmmx^m-^it^:itiz^ij. mmmz^^^^x. ^ 
m±iz}:fy:i^~jv^m^^u^-fym^viz<\,smmm^m-mx^^m^^mir^ 
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m^nbn^^(Dt^^fbn^. rjiyijv^m^^(D^%f^mMiS}'^i omo i% 
n^m^ti^$>^o rj\y:^v±mm.^<D^mMit. m^l< 1*10-12. 5nio 

[0 0 12] 
0. 4^K/ (Na+K+Li) ^0. 8 

-^©SailLT, K^^^tt. 'ftfi®T;i/;!7y^M^^^Na:S:tJfLitCit 
i0'a-$::^^<d^*?)§fei?)i:#;i^tl-5o K/ (Na+K+Li) (JD-fiiA^ 0 

[0 0 13] 

m:^. K/ (Na+K + Li) (DttSrO. 8 Jg^T^-rS®ttffii§^CD^Kr'ffi§:5| 
'^•rSfei?)-T?feSo K/ (Na+K+Li) (D-fit^rO. 8 Jg<T t-<5 ^ ^ li, 

0. 2^ji± (0. 6^j^T) (DmmvKB^(Dr;vjuv^mm.^^'^^^mM^ti^:^ 

«rigi:«;S„ K/ (Na+K + Li) ©ffilid: y L < 0 . 5 — 0. 7® 

^HiCTiS^-r-Sclii^^J: UM* Lv^„ 
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[0 0 14] 

0. 2^Li/ (Na+K + Li) ^0. 5 
[0 0 15] 

m\t. <fcUM^L<^iO. 3-0. 4 5©^HCrM^t--5©3{)'5j:VA, y 
U ^«^:9^®^tf#«;^,^iii!8f htj:^ T^mttA^igo TM^:btlS ^ i: IC ;& ^ 

[0 0 16] 
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i^^^mmit. ^ L< lis 5~4 5mo l %<Dmmvm^^^(Dfj^J:\,^ 

[0 0 17] 

tt25~35mol %<Z>^Hl?^^t-S CD^'C J: V^o 
[0 0 18] 

^mizj:vmmmiz&m^^^\^^t<:rj,^^ tj,^^ ^zn^^®^;t*«. m 

^L<li7~15mol %®^ffiT'Sg^•rSC?);^>Uv^o 
[0019] 

^'^^BTL, my^yiyzL:t~A-^i)mrjii^ti^Ztiz-Dtj::fyK^^^fji^;^^ ^ 
15^ '^tf'^«*^2 Omo 1 < J& y ^ 
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*^e>, M*b<ttO. 5~1 Omo 1 %®^H-r-|3^f -50D;&UV>, J&fe, Ba 
[0 0 2 0] 

mmx^^-t^m^f)^^^. mXlt. B a SO^ §:B a^4>^i:UTMV^;t#-a• 
[0 0 2 1] 

L/VN„ rti^(Z)-^ff-^;t**^3 Omo l i:^^Mice^^ 

<l±10'-20mo 1 %i:;&oTV^^OD*'^ j: V^„ 
[0 0 2 2] 

tt^Mtctt, A 1 2 o 3 izm^tmmmLr=.mizi: i ~ i o mo i %<da i 

, CaOlC^ffc%^^L7t1iI}CT 1~1 Omo 1%©C a^:$^, :5:t>\ &rJ^M g 

o{c^fb%gii[b;t fitter 0. 1 — 1 Omo i%(DMgm^(D imxit2m&.± 
^^tf-ei — i 5 mo 1 %-^^$-&§3i:>&^T'^So A 1 m^itmmm<D^m^ 

^iaAt)'^±m(D^rmm^mi:J,tmmiz^L<. ^t, m^(Dm^(D±mmxit 
^sf^mM(D±mm^m:k.r^m^izit. mm0mt.^.(Dj&m(D±mz^ ^jmm^- 
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bfeS-^®-^tf^;i/'g-^*S:N (B203+Zn0) tL. T;1/:* U ±^^M^^^''R E ( 
fcfe'l/> REliBa, Mg, C aS.t>'S r 7b^e>^«n'5 m3Z.tt2ai^^±) 

;i/'^^*?:N (RE0+R20) ilbT. 

1. 5^N (B203+Zn0) /N (RE0+R20) ^3. 0 

2 o*^||)^§i^iS[^:*c^ < t--5^t6lic«!t< ^(Dtl-a- S :i t T'T 

T;v^^lcJt^T?W§i^llS[*MNS<^yr^> ^C)^^. Jtt^Mlc. t>t^tl^ 
^ t> © -r -5 :t Jcli, 

1. 7^N (B203+ZnO) /N (RE0+R20) ^2. 5 
[0 0 2 3] 

$^IC. JpfimMlCli, Mo, W, Fe, Ni, C o RX^M n <D 1 UXlt 2 
±<Dm^^^ MoliMoOglC^ WliWOglC, FeliFeOlC, N i liN i 3 

-^tt=e;i/-^^*$: 0. l~5mo i%®ffiHicT^int-§:i^**Tr^-&= 
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(M^liFeO) ilF e (III)-r;t>^®=fe® m^itF e 3^ ^(DV^•m 
=fo^ffiBl|gT'feSjb^. mnmrMmm^<DF e^^<D^mmt. Fe>r:r>CDM 

[0 0 2 4] 

mmm^(DMo. w. ni, co. f BMMn<Dimxitzm&^±(D]^^ ( 

[0 0 2 5] 
[0 0 2 6] 

mo 1 %je^±$:Mo bVN„ 

[0 0 2 7] 

^fe, Z r> Ti, Mg. Bi, Sn, S b:^t^PCD 1 ®Xl* 2@fi^±<Df!g^^ 
S:, Z r liZ r OglC, T i ttT i O g M g liM g O tC, B iliB i 3 
IC, SnliSnOglC. SbliSbgO^lC, P P 2 O 5 JC-^tl^tl^^bW 
Wbfe'faCT-a'tf-T'O. 5~5mo 1 %(D®HT'-^^^i±'S^^*^"e^'g>= rtl 
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3&-£.i:v%e»:!:i:S:Si*i--&= ^^x^ U -5:?^^fls:^c^^•rs#-^^- 

[0 0 2 8] 

[0 0 2 9] 
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[0 0 3 0] 
[0 0 3 1] 

ocD^^^^:Ri 3Micii:^^mm«M mx\-mMM&'^ o o o v) srg^^t-s 

hi:*jlc^#i#AlMS:^^b. inl^i^*JCX7\°- ^ l 0 0 SriBSbT 5 

0 or;ici)nl^b:/^^MT'il«$:^?-po liS^ii^Mmin: (^^-fitR") 

'^^SS^smfitRxii, (vs/im) -RmicT^ibsr t^^-e^s (H-^tt. 3l 

[0 0 3 2] 

^fc, Jlfe^^lstt, A1^:$^^A 1 gOgJCm^b^Simbfc'fBlCTS 5-9 8in 

o i%-g-^i--5T;v^th^*fe^M3|sfT-#fi^'rs:ii::&^T-^S„ 2 

0-35 OrcDm^^ffllCfel-t-S^^^^i^^i^S^^tSC^^ 50X10"'^/ 

x:~8 5X1 o~'^/x:<D^H<55=b(Z)i:^oTv^s:ii::ft^M*bVNe i^M^^iSc 
J;UM^b<ii6 0xi o~'^/°C'-8 0x i o ~ /r;(Z)^H®=b(Dii 

[0 0 3 3] 
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[0 0 3 4] 

mmfimmi'^^ o (im(Dm.mmzxmm.^tix\^^:r.}ii)mi^v\<K 

[0 0 3 5] 

g i&*:n > >:^' ti, dfi:. ^ ^ m v% T X - ^7 ^* S: a: > >1t^ 
^ leg? *J -5 JE£ < um $ tlT S A'J, i® :7 ^ a. ^- /^-ffi [Bj 

m^mm\zii^\i^x\%. ^mi-^mmm^m^^ix. mmmoymmm^iimmx-^^ 

iya.:^-jm^^-^i^izmux^/st<f£^^ttf^mmLt^. ^^-e, m^^mo) 
:7.ji-^^^^Ki5\>yxit. ±mm^o)m^mmm^^ir^mmmziB\f^x. 
i^m(Dm^m^mvs^mt>mmm<Dmm^±mmmmmizm&-r^zinzj:v. 

[0 0 3 6] 

mmiif(o^mnmz-^n^mmm(Dm'^ff^i fim^mizt^^t.. ±mm.m(Dn 
v-:^t.(Dmmnis^mtj:f^nxm-7=^viy=Lit~A^f)'^y^-^-^t.tj^:^. ^3t, mm 



mSE# 2001-3038242 



#2001—108550 



[0 0 3 7] 

mmi}m^ti&^z>izm^i^xm^^. ^aym^^m^ iooo~i50ot:icin 

[0 0 3 8] 

v^) (Dm. 7i<.mitm. mmm.. mtm. mmm.. mmm.. ymmmcD^mm. 
^unm^-^i^mx^^. ^^-tn^Mm-mmizx*) 

[0 0 3 9] 

^mm.m^Wimm:^'^')-<Dm^miL\^x'm^xn^. ^fe, 

[0 0 4 0] 
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>^^-rh, x^^^^5?>rh, ^fj^ri;:^-^ /Nn-<-!?--f h, ^>^UDf--rh, 

li*lCfeV\Ttt. S i O 2^t^J^A 1 2 O 3 IC^^, FsgOg, TiO^^ Ca 
O, MgO, Na gOjStU^KgO^® lSXl±2@jeA_hS:±fC-g-J6-r-5%CDS:^ 

[0 04 1] 

- mmjLm mmi^(Dmmizmmn^mmm^mm.i.r=.^m(DmiLi^^. s o o 
~9 5 ox:<DummmizMmLx. mmm^mmm^mmwmmizmmm-fxm 

• :fV'^jim:'^(Dmm^nr^mALmzi5\i^x. nMjimzxtpjti>^miim^^ 

mx:f i.xmmmmum^ n^^jt-t. 

[0 0 4 2] 

$tiSc m^x. ±mmmj:nt>^its^:kt/~;vjim^mm.-t^:r.^izrj^:6 
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[0 0 4 3] 

c ffi^, «^<L#>*^6 0 or^^ic:^^^. iiiSE?a^t) 8 0 o x:^mo>i&uizm^ 

[0 0 4 4] 

i^mmizmm^titc^mmcDm^tj^.iz^^'^xit. mmmfp(D^^^(D^mm^t 
ti'eti^mi^xmitmmnhtc.mmtinmv. :i<Dmmiim$^h<rj^^^z>iz 

[0 0 4 5] 

-^>^-^i^l 0 Oii. -iJ^^OD^^^^R 1. 5fcM2 1 7b^g;§m-r-5i:e)lC^CDi#: 
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{c»±ia^i/cgP3 iKMm-t^miKms 2i,mm^iixi5i}. ^ti^mtk 

o 

[0 0 4 6] 

M^b^v^x>s;>>ro -y^izm^J'Mn^t^i^(Di3i\^m7i^m^^tiX\f^^. 3& 

[0 0 4 7] 

^«3l?L6W^C;BV^T^^^Ml Zt^jtmms t<Dmizm.mi^l 5 3b^iB 
e$tiTv>-5„ 3®^Jn:^l 5<Z)M^gpii. ^S'l4^*^Xi/-;i/M 1 6, 17$: 

:fi-Lx^jt>nm3 3 tiz^ti^nmM.mizmm^nx\>^^o dtie^ 

mm#^l 5 ^#mtt7!f^>^S/-;i/Ml 6, 1 7^7b>iilM#m#3B4g|5^«^bTVN 

&.^(D^^^^y^mm) iKDm^n^^mnnh. ^7&<Ditf'yy.i/-j\yj:miz^ 

^, ^^#:l 5$:#llSbT, -MCD#«'l45!f^>^i/-;i/MlCJ: yi^^^^:Rl 3 i: 
[0 0 4 8] 

mm^2it, mmz^mo)m:^\^iz^'Dxtpjtmm3 ^mi^7htit^i^(DnmjL 
G^mL. ±i^i)^&.r(Dmmumizj;:i)m^^tix^^^o 't^£t>-h. mmmun 
itrjv5.-f-^^mzm^^n. Aim-B-^. ai ^izmm-htcLmizx s 5^ 
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9 8 mo 1 % (Mt. L<«9 0~9 Smo 1%) ^^"t JV ^-f-m^"^ ^ 
[0 0 4 9] 

S i : S i O 2 ^lEffiT? 1. 50 — 5. O0mol%; 
C aj^^ : C a Ogl^'litl: 1 . 20 — 4. O0mol%; 
Mg^^ : MgO^B-liiTO. 0 5 — 0. 1 7 m o 1 % ; 
B a^:$> : B a O^M-fii-eO. 15 — 0. 50mol%; 
B^^ : B 2 O ggl^ffiTrO. 15 — 0. 50mol%o 
[00 5 0] 

yvmz.i^^-^t\.x\.^^^ ^bT> mm^2.\z.\%^ ^^b^mm^ (bid ©^fe^ic 

4xfe2^#^2 b ^$tlT^^^o — ^ma5 2 e(Z)trf;^{ilCiiZltli:U%«H#® 

-e?^^^tlT^^€><, ^fe, *^ai$2 bc^)^M®^^SP^ciir3;I/>^f-$/3>^2 c 

[00 5 1] 

V^So ^LT, 2 ®Mil?L 6 tf^O®^ 3 $:#Ji$-l^-g,|l^pg^^/^C^)||— 

^:9'6ai:, -^©H-gP^^e a©^:&fi!l (0®±^M) lCfeVNTrtl<fct;=fe;:^# 
lc?^^$tiSlff&pgtf^^®||-^^^6 b i:$::t-r-5c Sg^^^^l 3 liW^'^l 5 i: 
tt^-gp^a-e bf^lCJR^^tl, ttfvDv^^S li||-SP:9-6 af^tClfilSn-So M> 
«^3®^3g^lCij:, ^®^M®*^^^|oI^{C§^mL.T«S@^ffiragP3 c 
^StlTl^^^o -^-UT, J:iaSM?L6 0^-^^6 a i:m-iP:$>6 b ^Jd:, 0 3 
(a) C7)||— |!f|gp2 gP^^CfeV^T^V^^C^i^LT^^;, -^OD^M^gtCli, ^JvCn 
SM3(D«@@^MiaSP3 c 6 c A^5^-A°Mfesv\ii 
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[0 0 5 2] 

o*^i2fi$nTv^s„ -eUT. mmi^2^^i^^M,nzmi1^Xm:&miz^ 
bji^. "tcD^mx^ii^M 1 (Dmam^^-^y^y e 0{c[^g^tTf^ffl!I^cW^?)-g, 

3i:}C<fc viij*i?^^gi5 1 dw'tj^^^n, 3E.i^±M.lt)^mMi^2iZMLXm^^nX 
[0 0 5 3] 

Ef3 (a) RXyms (b) tt$feii^f*:2©V^<o*^®MS:^t-t)0DT^-g>„ ^® 

#^ ® Jet T M^-r s „ 

• ^SLl : 3 0 — 7 5 mm. 

• ^—mM2 g(D;R$ L2 : 0 — 3 0 mm g§ffigP2 e iKD^m^Z f 
Sr-g-^-r, iligI5 2 i i:Og^^^2 hSr^t?) „ 

• m^m^ 2 i L3 : 2 ~ 2 7 mm„ 

• 2{5:^^2 b(Z)^@Dl : 9 — 1 3 mmo 

- §^ffi^2 e (Z)^#D2 : 11 — 16 mm„ 

• fflrSP 2 g ®^@D3 : 5—1 1 mmo 

• miim^2 i (Dm^m^^DA 3 — 8mm„ 

' mr.mm2 i(D^i^m^mD5 (t^tdh. ^mm^mmiz7-jvf£\,M^mm^) 
mi^^mizisn^^m^m-t) : 2. 5- 7 mm. 

• J5M?L6®^-^^^6 b©I^@D6 : 2— 5 mm. 

• M3i?L6(D||— g|S:$>6 a®f*F@D7 : 1 — 3. 5mm. 

• ||!igiJ2 gCD^JSt 1 : 0. 5 — 4. 5mm. 

' mr.m3 2 i(Dmmmmt2 i^jL^mmotm^-t^\^^iz^i-f^m) : o 
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. 3 ~ 3 . 5 mnio 

®^cfev^T, m'r-)V3^^^vmm^(Dmv^&miz.:jsn:s>mm^t^ir) : o. 2 

~ 3 mnio 

• ||Z1®ISP2 i O^p^^j^t A ( (t2+ t3) /2) : 0. 2 5 — 3. 25mm 

o 

[0 0 5 4] 

CDS^LQia:, 2 3 — 2 7mm 2 5 mmgS) T'feS„ S^jIC, $6^^^ 

2(?)tl3vi>Kf^^O^-^tf$gt0iT®S:^ofc^^lC, imi^#:2©g^ffi^^2 kCD^M® 

'-'3 2mm (M^li2 9mm@S) "^^So 
[0 0 5 5] 

r^^. ms (a) ^c:a^•r.w#:2^cJ3^-tsJltB#^^^s^d:. m^itar<Dmv 

•rfe-S : L 1=^6 0mm, L2 = |«jlOmm, L3=^14mm, Dl = ^llm 
m, D2=^13mm, D3=^7. 3mm, D4=5. 3mm, D5=4. 3mm 
, D6=3. 9mm, D7=2. 6mm, tl=3. 3mm, t2=l. 4mm, t 
3=0. 9 mm, tA=l, 1 5 mm^ 
[0 0 5 6] 

^fe, H3 (b) izm-tmmi^2it. m—mm2sRxfmzim3 2iii)^^n'e 

tl, 03 (a) iZ^-t^(DilitmhT^^i^m\f^^m^^VX\i^^o 
tt, M;i«JetTG)3iy -efe-g) : Ll = J^6 Omm, L2 = ,^10mm, L3=^l 
4mm, Dl = ^llmm, D2 = ^13mm, D3=,^9. 2mm, D4=6. 9 
mm, D5=5. 1mm, D6=3, 9mm, D7=2, 7mm, tl=3, 3mm 
, t2=2. 1mm, t 3= 1 . 2 mm, t A= 1 . 6 5 mm^ 
[0 0 5 7] 

?*cjc, m2izm-r^oiz^ mmi^2<Dmm. M.i^mzitn;]/^-i/mym2 c 
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^^ti^{^m2 hcD^mmicmmmz dt)^mfS.^nr\>^^o mmmzdcDm^m 

^iti-^i 5 0 fim. M*b< tti 0 — 5 0 /£tmi:$n<5„ fjtis. miKm-t^ 

[0 0 5 8] 

(Dm^mMmiz-D\,^x\>t. mzmmizwim^^x&&f}^^z.^xitmvM^rjt\,\ 
. S7^> mmi^^i^m2 h<Dmmm i^i^±M.iti^^^:&iz^mi^x\>^^m^(D 

>as2 cii#iig-t-5:ii:=bT'^, :r.(Dm^lt. ^i^±^i(Dm^m^m.^.tH^X 

h (Dmm^^ LQ(D 5 0 %^X(Dm^(D^m'miZ:^» ^mMM 2 d(Dm 
[0 0 5 9] 

mz. i^mmm4:^xj^ipjt^m,m3<D^i^33 aitN i^±^xmm.^nx\>^^ 
u^^^xm^^tit=.i^^U3 hi)mm^tix\>^^. ±m^ikm3 i^tt^M 

mf-\^-j^mm. mtfLmmmz^i)mm3w^mm.Lx^ti^mm-t^^t: 
iz^ijm^m3 i*^?^^$tLSo ^r^. Mmir^^'xm3 2 it. ^ik^3 hzm 
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[0 0 6 0] 

i^i)-liS i O gS^*. Ca^^^tiCaCOgJi^J^pK, Mg^5^ttMgO«&7^, B 
a^:^:«>^B aC0 3^€>V^^iB a SO^, Bfig^J^^mg B O 3 «&5^©?^-r@iJ-a-T' 
^-5o ^fe. H3 B0 3«^?|g(Z)?^T'BB-&bT=feJ:v^„ 
[0 0 6 1] 

v>T-MSi 4 0 0-1 6 0 ox:xmm^nxmm^2trjt:s>o 

[0 0 6 2] 

^T, Si, B, Zn, B Bi. JSinrJVi^V^m^'S^ (Na, K, hi)^<D 

035^5^, Z nliZ nOi^Tf^, B a^^ttB aCO 3feSV^^iB a SO^)^?^, 
N a ttN a 2 CO 3)^5^, K liK g C O 3 )^5^, L i L i g C O 3 5K^5^) 

m^o)M^A^#e5*i-5<j:e>iciB-a-LTii-a-r'5o ^^v^T% "^(Dm^m^ i o o o 

-15 0 Ot:}CMLTMS-&, ^®^a%?:5!Kct»{C^CT^i^ • ^'^X>fbL 
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[0 0 6 3] 
[0 0 6 4] 

t^^±M. 1 3 nomfii-f. Jkx:^mmi^ i s tmm^iS'^y^iy-Jvm i e, 1 7 i: 

2<DMMm.QiZMh. "tCDm-m^G aK^j^mmS^mXht^^. (b) 
■tJ:oKmn^if^:^n^U^^m-t^. "tVX. (c) izm-tJzolz. MM^ 

•^^izmn^i:f^:^n^^^mhx^m&m^n^ :iinzj:i)^ ms c 

[0 0 6 5] 

^LT, 0 9 (a) lC^-r<k^lC, MMUGIZ^^^MI 3 §:J:7^A^^@BgL 

8 0 0-9 5 01C®mSM;SJCAn^L, l^^^^mi 3$:«ji?L6|:^^ifi 

vi>«=^3 t;S>y-»e)ll&^|pllCjEAbT«M^^ffi®#M2 5~2 7 ^Ifi^FnllC >^ 

l/X-t€>„ dtiicj;*), (b) lz^-tJ:olz. ^Mitmm • mu^tix^ti 

[0 0 6 6] 

^3T% a^X^ll-^^^0 2 d' fC-^^;nsa^t&^©fiC>fb,#,^ 6 0 0-7 
0 OTCi: bTfeit«, 0 9 JC:^-r«fc^tC, m^X^U-^^M2d' ^, JilB;?/ 

^x$/-;i/X^ic^t-t-s Anisic J: y l^^ic)ffl^LT^mM2 d i:-rs3i:A'5T-^ 
-So ttc. :^^x>>-;i/X^(D}6ni^^a^i: 8 0 0 — 9 5 or;©it^e<j<Sv%?a 
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[0 0 6 7] 

tLXBrn-^cD^mM^^ omo i%&.yiz^fyr^^<D^mps^^:iiiiz^ij. 

[0 0 6 8] 

:/^^ioott, ^®fcl5^7^c^v^Ta:>^/>>^o-/^^cBiy#^■^^tl. 
mzm^-^i[\.:t>m^%^(n>m'XW.}L\^xm.m^t\>^. y.n-^-:r^^i 
0 0^©lffjE>?r-:/;i/^SVNli-r a >=r'^;KD^*tt. 01 JC'KJg^'e 

>dfA^T'«^$tiS) RC$:Mv^T^Tt>4^<5o ClOiJi^^^ :/R C®?L#ti 
, 2j:#;§|J2 b®^MDl (EI3)J;»J%;0. 5'-l. 0 mm^i^/jN$ 

:r.t\,\zmhTS<i^n^. ^©M^, ifA^^ >y >/'RCli, ?L|:^l^^cfev^T:^:#:^2 

b (om^u^mm \z^m b , ^ - ^ m± -t^tci^ (DmmwM t v 

[0 0 6 9] 

istis. :$imm(D::k/i-^zf^^'itmiiZm-t^^-:f(D%(DKm^-r. M^li® 

4 tc^-r J: e> ic, ^^it@4 <D%^^tpjtmms(Dm'miiM\^-^-^x'tn^(Dm 

lZ!K1B^^y^S%:mmLr^^(DX$>^X^^\>K t.t^. EI5JC:^-r<fc-^C. :^ 
A-i5^:/9^ 1 0 0 t:. ^i^#:2®^^aJ^tfivi>«^3 ®M®i:^^m@4 

[0 0 7 0] 

[III^M] 
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immm i ) 

r;i/^^9 5 mo 1 %, N a-g-^t* (N a 2 O^W>fB) 0. lmol%, 
#3. 0 fiia) iZMl^. SiOg (M^9 9. 5%, 5 yti m) , C 

a CO 3 mmQQ. 9%, ^i|riK#2. 0 /i m) , MgO (MS9 9. 5%. 
^i^m^ 2yttm), BaCOg 9 9. 5 %, ^J^l|§=g 1 . 5 m) . H 3 

BO3 (MS9 9. 0%. 5Atm) , ZnO (M^9 9. 5%, ^ 

[0 0 7 1] 

5 0~ 1 0 0 AinlC?l)KbTV\^o ^bT, Z.(Dm'^m^> ^^(O^ J^-Zf V :^ 
miZ^ iJS.±t 5 OMP a lC-C^?^b, ^(Dm.Bi^Oy^^MiZ^'^^Z/^mmilM 

hxm^ommi^f^mzMJi-r^iiii^iz^ umi 5 5 oicT'^^-r-g>:i^iicj: 
y^i^^2^#:t„ m^:^m^mizjzi}^ mmi^zitrmcDm^^mLx 

A 1 : A 1 2 O 3 ^^-liiT- 9 4. 9 m o 1 % ; 
S i : S i O 2 ^MUX 2 . 4 m o 1 % ; 
C a : C a O^it'fitT' 1 . 9 m o 1 % ; 
Mgf^:$> : MgOtcm^ffi^r 0. lmol%; 
B a^^ : B aOJcm^ffiT'O. 4 m o 1 % ; 
B^:0- : B 2 OgmSt-fitT'O. 3 m o 1 %„ 
[0 0 7 2] 

ms (a) ^MfflbTa^i-^i^#2<D:S-^^^imT<Z)jiyi?^^ : L 
l = $?j6 0mm, L2=J^8min, L3 = ^14mm, Dl = ^10min, D2 = ^ 
13nim, D3=^7mm. D4=5, 5 mm, D5=4. 5mm, D6=4mm, 
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D7=2. 6mm, tl=l. 5 mm, t2=l. 4 5 mm, t3=l. 2 5 mm, 
tA=l. 35mmo $e>lc, 0 1 S:MM LT^^r^, ^S^fls 2 1 CZ) 
^:&MlC§^ffibTV%eg|S:$5-2 k©:R$ hQltZ 5 mm-efeM, i^i^fls 2 CD cfivOfl!} 

3£fz|s^:Rl<D^^^{C^^£i:-rSfi[«*^e>, =i;i/>!f-i/3>2 c 5:^T.^e^#:2 0 

^t^mizmsi^-^'O). t(Dm'mif\^mmzm-:>xm^r^M^ LPa2 9 mm-e^-s 

o 

[0 0 7 3] 

MiE9 9. 5"/o) , H3 BOgiK^^ 5 %) , Z n 0«|>7^ (M^ 9 9 

. 5%) , B a S 04*05^ (M^9 9. 5%), 8x0032^5^(^^99%) 
, Na 2 CO 33^5^ (M^9 9. 5%) , K g C O 3 3^5^ (M/K 9 9%) , L i 
2003!^^ mm 99%), A 1 2 O 3 5^p^ mm 99. 5%),]V[o033^ 
^ (MS9 9%) , Zr02«&* (M^9 9. 5%) , C a Oi^5^ (»E^9 9. 

5 %) , M g on^ mm 99. 5 %) , t i o 2 mm 99. 5 %) , b 

i gOa^^* (MM9 9%) , Sn0 2_n^ mm9 9. 5%), S b g O 5 

5^ (MS 9 9%) jknp 20 mm9 9%) ^^mtrnxm^v. ^ou 

1000-150 ot:icML/T^i6$-fe, ^o^mmm^ii^^Kn^^'X^ 

^-i: LT(^)PVAS:2«4g|Sie-a-L, $^JC7fc$:l 0 0 ®a^in;^T?l-^-r ^ 
[0 0 7 4] 

y - ® 7 (D<i: a IZ^MJ X;i/ J: »J ${S^#: 2 ®^®tcig»^, 

\tl 0 0 fimMmX:^^o Z.(DWMii^2-^m\t^X. EI 8 ~® 9 ?:M V^Tfe^C|^£^ 
Lfe:6-^tCj:U, 01 {c^-t;?.A-^;:/^if 1 0 0 S:#^#figL:feo fef£L, 
C§P7(Z)^^tj:l 4mm^Lfe. ^fc, 1 5 ©MM^i: LT«B 2 O 3 
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- S i O 2 -B a O-L i 2 O^:*'^^, Z r O ^B^. ^i^T^ 
LTliB 2 O 3 - S i O 2 -N a 2 0^:;(;^X, C u F eW^. Fe- 

Bn^^'tn^etim^'K :^^7.t/'-;vm(DMmum. -tf^tD-hmmumitQ oo 

fe2 0 Amg^-efeoito 
[0 0 7 5] 

<ik^<D^^ =7 h^-^^lC J: »J 2 0 r; e> 3 5 0 °C ^ -^©^i^ffli: LTM^ 
LTV^So $fi^#:2*^P>=fe;J:saTf^®{|I^MM$:-Wymi., 
^fofei:::6, -e©^B«7 3 X 1 0 ~ '^/t:-efeo:^c 

^2#B©ig^|^bf-i^i:^ofc^M$:^<b.^,i:bTM^Ufe<, 
[0 0 7 6] 

v>TgEicfi^Lfc:j^^ic<j; »;®««ffii 0 0 0 vtcTfi^ofeo "^tc. mm^2.\z 

■To 

[0 0 7 7] 
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C^l] 







1 


2 


3 


4 


5 


6 * 


7 * 




Si02 


4a 0 


4a 0 


43. 0 


4a 0 


43. 0 


41. 0 


38. 0 




B2O3 


25. 0 


25. 0 


25. 0 


25. 0 


25. 0 


25. 0 


22. 0 




ZnO 


11. 0 


11. 0 


11. 0 


11. 0 


11. 0 


15. 0 


16. 0 


Co 


BaO 


7. 0 




a 5 


a 5 


a 5 


9. 0 


7. 0 




SrO 




7. 0 




— 


a 5 








o 

s 


Na20 


2. 5 


Z 5 


2. 5 


2 5 


z 5 


Z 0 


4 0 


K2O 


4. 0 


4. 0 


4. 0 


4 0 


4 0 


a 0 


8. 0 


Li 2O 


4. 5 


4. 5 


4. 5 


4 5 


4 5 


a 0 


5. 0 




Al 2O3 


a 0 


a 0 


a 0 


a 0 


a 0 


1. 0 







M0O3 


















Zr02 












1. 0 







CaO 






a 5 




— 


— 







MgO 








a 5 


— 


— 







Ti02 


















Bi203 


















Sn02 


















Sb205 


















P2O5 


















C3 pT 


100 


100 


100 


100 


100 


100 


100 


R20 


11. 0 


11. 0 


11. 0 


11. 0 


11. 0 


8. 0 


17. 0 


K/ CNa+K+L i) 


0. 36 


0. 36 


0. 36 


0. 36 


0. 36 


0. 38 


0. 47 


Li/ (Na+K+Li) 


0. 41 


0. 41 


0. 41 


0. 41 


0. 41 


0. 38 


0. 29 


ZnO+BaOSU« 
3aiSrO 


1& 0 


18. 0 


14. 5 


14 5 


18. 0 


24. 0 


23. 0 


(B2 03+ZnO) / 
(REO+R2O) 


2. 00 


2 00 


Z 00 


Z GO 


Z 00 


2 35 


1. 58 




650 


650 


660 


660 


650 


680 


600 




^mm^x 10-7 


70. 0 


69. 0 


68. 0 


6a 0 


70. 0 


45. 0 


85. 0 


5 0 ox:mmi&i7i (MQ) 


1000 


1000 


1000 


1000 


1000 


1800 


100 






0:0 








mi 
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im2] 







8 * 


9 


10 


11* 


12* 


13* 


14 




Si02 


43. 0 


54. 0 


36. 0 


60. 0 


30. 0 


36. 0 


39. 0 




B2O3 


20. 0 


21. 0 


30. 0 


la 0 


3a 0 


40. 0 


26. 5 




ZnO 


11. 0 


6. 0 


12 0 


6. 0 


11. 0 


8. 0 


11. 0 




BaO 


9. 0 


7. 0 


7. 0 


5. 0 


10. 0 


4 0 


7. 0 




SrO 
















o 

c{ 

13 


Na20 


4. 0 


Z 5 


Z 5 


Z 5 


Z 5 


Z 5 


6. 0 


K2O 


8. 0 


4. 0 


4. 0 


4. 0 


4 0 


4 0 


4 0 


Li20 


5. 0 


4. 5 


4 5 


4 5 


4 5 


4 5 


4 5 




Al 2O3 


— 





Z 0 





a 0 


L 0 


1. 0 




MoOs 


— 





1. 0 





1. 0 








Zr02 


— 


1. 0 


1. 0 





1. 0 




1. 0 




CaO 


















MgO 


















Ti02 


















BiaOs 


















Sn02 


















Sb205 


















P2O5 




















ICQ 


100 


100 


ICQ 


100 


100 


100 


R20 


17. 0 


IL 0 


11. 0 


IL 0 


11. 0 


11. 0 


14 5 


Ky (Na+K+Li) 


0. 47 


0. 36 


0. 36 


0. 36 


0. 36 


0. 36 


0. 28 


Li/ (Na+K+Li) 


0. 29 


0. 41 


0. 41 


0. 41 


0. 41 


0. 41 


0. 31 


ZnO+BaOM)? 

msro 


20. 0 


la 0 


19. 0 


11. 0 


2L 0 


IZ 0 


18. 0 


(B2 03+ZnO) / 
CREO+R2O) 


1. 19 


1. 50 


Z 33 


1. 50 


Z 10 


a 20 


1. 74 




620 


660 


640 


710 


620 


615 


620 




m^M^ 10-7 


90. 0 


7Z 0 


66. 0 


68 0 


74 0 


60. 0 


7L 0 




250 


1200 


800 


1400 


150 


950 


700 








60 


^£ 




TO 
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15 


16 


17 


18 


19 


20 


21 




Si02 


39. 0 


37. 0 


37. 0 


37. 0 


37. 0 


37. 0 


39. 0 




B2O3 


26. 5 


2a 5 


28. 5 


28. 5 


2& 5 


2a 5 


26. 5 




ZnO 


11. 0 


11. 0 


11. 0 


11. 0 


11. 0 


11. 0 


11. 0 




BaO 


7. 0 


7. 0 


7. 0 


7. 0 


7. 0 


7. 0 


7. 0 




SrO 
















o 


Na20 


a 0 


a 0 


a 0 


a 0 


a 0 


a 0 


7. 0 


K2O 


7. 0 


7. 0 


7. 0 


7. 0 


7. 0 


7. 0 


5. 0 


Li20 


4 5 


4. 5 


4. 5 


4. 5 


4. 5 


4. 5 


2. 5 




Al 2O3 


1. 0 


1. 0 


1. 0 


1. 0 


1. 0 


1. 0 


1. 0 




MoOs 


















Zr02 


1. 0 












1- 0 




CaO 


















MgO 


















Ti02 




1. 0 














Bi203 


— 


— 


1. 0 




— 


— 


— 




Sn02 








1. 0 










Sb205 


— 


— 


— 


— 


1. 0 










P2O5 












1. 0 







Ami. 
n pT 


100 


100 


100 


100 


100 


100 


100 


R20 


14. 5 


14. 5 


14. 5 


14. 5 


14. 5 


14. 5 


14. 5 


K/ (Na+K+Li) 


0. 48 


0. 48 


0. 48 


0. 48 


0. 48 


0. 48 


0. 34 


L i/ (Na+K+L i) 


0. 31 


0. 31 


0. 31 


0. 31 


0. 31 


0. 31 


0. 17 


ZnO+BaOS^O^ 


18. 0 


la 0 


18- 0 


18. 0 


1& 0 


1& 0 


18. 0 


(B2 03+ZnO) / 
(REO+R2O) 


1. 74 


1. 84 


1. 84 


1. 84 


1. 84 


1. 84 


1. 74 




625 


625 


610 


620 


615 


620 


620 




mwMx 10-7 


7a 0 


7a 0 


72. 0 


72. 0 


72 0 


72. 0 


72. 0 


5 0 CCi^^®^ (MQ) 


900 


900 


900 


900 


900 


900 


300 
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22 


23 


24 


25 


Co 

p— 1 

O 

s 


Si02 


39. 0 


39. 0 


57. 0 


35. 0 


B2O3 


2& 5 


28. 5 


24. 5 


18. 0 


ZnO 


11. 0 


IL 0 


a 0 


17. 0 


BaO 


7. 0 


7. 0 


4. 0 


14. 0 


SrO 










Na20 


1. 0 


1. 0 


2. 5 


4. 0 


K2O 


13. 5 


5. 5 


4. 0 


5. 0 


L i 2O 




a 0 


4. 5 


5. 0 


Al 2O 3 








1. 0 


M0O3 





_ 






Zr02 





_ 


1. 0 


1. 0 


CaO 











MgO 


— 


— 


— 


— 


Ti02 










Bi203 


— 


— 


— 


— 




Sn02 












Sb205 





_ 








P2O5 
















100 


100 


100 


100 


R2O 


14. 5 


14. 5 


IL 0 


14. 0 


Ky (Na+K+L i) 


0. 93 


0. 38 


0. 36 


0. 36 


Li/ (Na+K+L i) 


0. 00 


0. 55 


0. 41 


0. 36 


ZnO+BaOMJ? 
3aiSrO 


18. 0 


1& 0 


7. 0 


31. 0 


(B2 03+ZnO) / 
(REO+R2O) 


1. 84 


1. 84 


1. 80 


L 25 




640 


615 


650 


620 


f^l^Si^l^x 10-7 


78. 0 


70. 0 


B& 0 


74. 0 


5 OOt:^^^^ (MQ) 


1800 


500 


600 


700 
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tir^mmm2di)\ p b^:$^®-^^»*^p b ogiicicT i mo i 

mol%, B^i>$:B gOgtC^-ffc^m^Lfc^iil-Tl 5~3 5ino 1%, Zn 
^:$)>S:Z nOlcM-fb^^^l^^lfii-"^ 5-2 Omo 1%. B a^^$:B a OlzM 

^tm^Mht=.mzx 0 . 5 — 2 0 mo i%^^tt-shii%fc, r;!/:*';^^^:^ 

hbT, N a^4)^S:N a gO, K^:9'^K20. L i ^rfe^^ L i g O IC^tl^tl 
^ffcifelSimbfc'fitlCT, ^tie>(D iaXtt2SJg^±S:^ff-T'l 0-1 5mo 1% 

muRmi m i 
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